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[1], [2],
( 2) , ,
O.Alvarez, $\mathrm{L}.\mathrm{A}$ Ferreira and $\mathrm{J}.\mathrm{S}$ .Guillen (AFG) method
, 1 $(1+2)$ $CP^{1}$ -model $(1+2)$




O.Alvarez , $\mathrm{L}.\mathrm{A}$ .Ferreira and $\mathrm{J}.\mathrm{S}$ .Guillen(AFG) [3] ,
. ,
AFG method , .
$M=M^{1+2}$ $(1+2)$ Minkowski , $\hat{\mathrm{g}}$ Lie algebra . $M$
$\hat{\mathrm{g}}$ connection form $A_{\mu}$ $\hat{\mathrm{g}}$ anti-symmetric tensor
$B_{\mu\nu}$ . , , $A_{\mu}$
.
$F_{\mu\nu}\equiv\partial_{\mu}A_{\nu}$ –\partial \nu A\mu +[A\mu ’A\iota ], (1.1)
$*E$-mail address: 695m5050@mn waseda acjp




$\tilde{B}^{\mu}\equiv\frac{1}{2}\epsilon^{\mu\nu\lambda}B_{\nu\lambda}$ , $\epsilon^{012}=1=-\epsilon_{012}$ . (1.3)
$<$ .
g = \oplus p, (14)
semisimple Lie subalgebra, $\mathfrak{p}$ $\hat{\mathrm{g}}$ abelian ideal . [3]
, local integrability condition .
1.1 (local integrability condition $(\mathrm{L}\mathrm{I}\mathrm{c})$ )
$A_{\mu}\in \mathrm{g}$ , $B_{\mu\nu}\in \mathfrak{p}$ , (1.5)
$\dot{F}_{\mu\nu}=0$ , $D_{\mu}\tilde{B}^{\mu}.=0$ . (1.6)
, Lie algebra $\mathrm{g}$ , $\hat{\mathrm{g}}$ . $R$ :
$\mathrm{g}arrow \mathrm{g}((P)$






$[\tau_{a}, P_{i}]=PjRji(\tau_{a})$ , (1.7)
$[P_{i}, P_{j}]=0$ ,
, $f_{ab}^{C}$ $\mathrm{g}$ . $(\mathrm{L}\mathrm{I}\mathrm{C})$ \acute \supset ,










, $\tilde{B}_{\mu}\in \mathfrak{p}$ $J_{\mu}\in \mathfrak{p}$ ,
$J_{\mu}= \dim\sum_{i--^{1}}^{\mathfrak{p}}JiP_{i}-\mu$ (1.10)
$J_{\mu}^{i}(1\leq i\leq\dim \mathfrak{p})$ .
, model ,
, . , $\mathrm{g}$
$P^{j}$ , LIC $(\mathrm{L}\mathrm{I}\mathrm{C})^{j}$ .
, model , $j$ $(\mathrm{L}\mathrm{I}\mathrm{C})^{j}$
, model $\text{ }\backslash \cdot$
2 $CP^{1}$ -model $CP^{1}$ -submodel
$(1+2)$ $CP^{1}$ -model . , Grassmann
sigma model ;
$A(u) \equiv\int d^{3}x\frac{\partial^{\mu}\overline{u}\partial_{\mu}u}{(1+|u|^{2})^{2}}$, (2.1)
$u:M^{1+2}arrow \mathrm{C}$ . ,
$(1+|u|^{2})\partial\mu\partial_{\mu}u-2\overline{u}\partial\mu u\partial_{\mu}u=0$ . (2.2)
(2.1) $\ovalbox{\tt\small REJECT}\mathrm{h}sU(2)$ , (
) ;
$J_{\mu}^{Noet}= \frac{1}{(1+|u|^{2})^{2}}(\partial_{\mu}u\overline{u}-u\partial_{\mu}\overline{u})$ , (2.3)
$j_{\mu}= \frac{1}{(1+|u|^{2})^{2}}(\partial_{\mu}u+u^{2}\partial_{\mu}\overline{u})$ , (2.4)
$j_{\mu}^{-}$ . (2.5)
[3] , model LIC . , Cartan
$i$ : $CP^{1}arrow SU(2)$ , $.\cdot i$ .
$W \equiv\frac{1}{\sqrt{1+|u|^{2}}}\in i(CP^{1})$
$(u\in \mathrm{c})$ (2.6)
. , $\mathrm{g}$ $g((2,\mathrm{c})$ , $\{T_{+,3}\tau_{-}, \tau\}$ ;
$[\tau_{3}, \tau_{+}]=T_{+}$ , $[T3, T-]=-\tau-$ , $[T_{+}, T_{-}]=2T_{3}$ . (2.7)
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$P$ , $\mathrm{g}$ $j$ . , $\hat{\mathrm{g}}$
;
(2.8)
, $m\in\{-j, -j+1, \cdots,j-1,j\}$ , $\{P_{m}^{(j)}|-j\leq m\leq j\}$ $P$
.
, , $CP^{1}$ -model $j=1$
. ,
$A_{\mu}$ $\equiv$ $-\partial_{\mu}WW^{-1}$
$=$ $\frac{-1}{1+|u|^{2}}\{i\partial_{\mu}u\tau_{+}+i\partial_{\mu}\overline{u}T_{-}+(\partial_{\mu}u\overline{u}-u\partial_{\mu}\overline{u})\tau_{3}\}$ , (2.9)
$\tilde{B}_{\mu}^{(1)}$ $\equiv$ $\frac{1}{1+|u|^{2}}(\partial_{\mu}uP_{1}^{(})-\partial\overline{u}P_{-1}(1))1\mu$ (2.10)
, $F_{\mu\nu}=0$ , $CP^{1}$ -model $D_{\mu}\tilde{B}^{\mu(1)}=0$













$\partial^{\mu}\partial_{\mu}u=0$ , $\partial^{\mu}u\partial_{\mu}u=0$ . (2.13)
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2.1 (2.13) model $CP^{1}$ -submodel .
, $CP^{1}$-submodel LIC .
$j$ ,
$J_{\mu}^{(j)} \equiv W^{-1}\tilde{B}_{\mu}^{(j})W=\sum_{m=-j}^{j}J_{\mu}^{(}j,m)P_{m}^{(j)}$ (2.14)
, . [3]
$j=1,2,3$ , – $j$
.
2.2 $([4],[5])$ $CP^{1}$ -submodel .




$J_{\mu}^{(j,0)}=-i \sqrt{j(j+1)}\frac{(\overline{u}\partial_{\mu}u-u\partial_{\mu}\overline{u})}{(1+|u|^{2})^{j1}+}\sum_{=n0}^{j}-1\gamma n(j,0)|u|^{2n}$ , (2.16)
$(c)j\geq m\geq 1$ ,
$J_{\mu}^{(j,-m)}=(-1)^{m}J_{\mu}^{(j}’ m)\dagger$ , (2.17)
,
$\alpha_{n}^{(j,m)}$ $=$ $(-1)^{n} \frac{n!}{(m+n-1)!}$ , (2.18)
$\gamma_{n}^{(j,0)}$ $=$ $(-1)^{n} \frac{1}{j}$ . (2.19)
, (AFG)-method – [6],










$\partial^{\mu}\partial_{\mu}u=0$ , $\partial^{\mu}u\partial_{\mu}u=0$ $(\mu=0,1, \cdots,m)$
$u$ : $M^{1+m}arrow \mathrm{C}$
model $(1+m)\text{ }-$ $CP^{1}$ -submodel .
2.2 , $\mu=0,1,$ $\cdots,$ $m$ , $J_{\mu}^{(j,m)}$ $(1+m)$ $CP^{1_{-}}$
submodel ,
.
3.2 $(1+m)$ $CP^{1}$ -submodel
. ( , 2 )
$( \partial_{\mu}u\frac{\partial}{\partial u}-\partial\overline{u}\frac{\partial}{\partial\overline{u}}\mu \mathrm{I}^{F}$ (3.1)
, $F=F(u,\overline{u})$ $C^{2}$ .
, 22 $J_{\mu}^{(j,m)}$ . , $J_{\mu}^{(j,j)}$ (highest weight
part) ;
$J_{\mu}^{(j,j)}=( \partial_{\mu}u\frac{\partial}{\partial u}-\partial_{\mu}\overline{u}\frac{\partial}{\partial\overline{u}})(\frac{u^{j}}{(1+|u|^{2})j})$ . (32)




$J_{(p,q);\mu}^{k}$ $=$ $( \partial_{\mu}u\frac{\partial}{\partial u}-\partial_{\mu}\overline{u}\frac{\partial}{\partial\overline{u}}\mathrm{I}(\frac{u^{p}\overline{u}^{q}}{(1+|u|^{2})^{k}})$ (3.3)
$=$ $\frac{k(\partial_{\mu}\overline{u}u-\overline{u}\partial u)\mu+(u^{p}\overline{u}1+|qu|^{2})(\partial_{\mu}up\overline{u}^{q}-u\partial \mathrm{P}\overline{u}^{q}\mu)}{(1+|u|^{2})^{k\dagger}1}(3.4)$
$0\leq p\leq k,$ $0\leq q\leq k$
,
$\frac{u^{k}\overline{u}^{l}}{(1+|u|^{2})^{m}-p}=\sum_{0\leq q\leq p}\frac{p!}{(p-q)!q!}\frac{u^{qk}\overline{u}^{q}++l}{(1+|u|^{2})^{m}}$ (3.5)
$J_{()\mu}^{()}k,lm-. \cdot p=\sum_{0\leq q\leq p}\frac{p!}{(p-q)!q!}J(q+k,q+\iota)m;\mu$ $(0\leq p\leq m)$ (3.6)
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